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11 Inch-pound" units of measure used in this report may be converted to metric (International System) units by using the following factors:
Multiply
By To obtain
Acre-foot per year 1,233 Cubic meter per year (acre-ft/yr) (ms /yr) Foot (ft) 0.3048 Meter (m) Square mile (mi 2 ) 2.590 Square kilometer (km2 )
ALTITUDE DATUM
In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929) , which is derived from a general adjustment of the first-order leveling networks of both the United States and Canada.
INTRODUCTION Background
Las Vegas Valley depends upon ground water (about 70,000 acre-ft/yr) and importation of Lake Mead water (about 130,000 acre-ft/yr) for its water supply. At the present time , ground-water withdrawals exceed recharge, resulting in water-level declines in areas of concentrated pumpage. Current management of water use in the basin results in seasonal stress of the ground-water aquifers. During winter months, when demand is low, Lake Mead can provide most of the water; however, during summer months, when demand is high, large ground-water withdrawals occur. Principal use is by the Las Vegas Valley Water District, the City of North Las Vegas, and Nellis Air Force Base.
Las Vegas Valley encompasses about 1,564 mi 2 in Clark County, Nev. Boundaries and general features of the valley are shown on plate 1. The Las Vegas Valley ground-water basin is composed of unconsolidated and semiconsolidated deposits that fill the structural depression underlying the valley (Plume, 1984) . These deposits are grouped into three generalized hydrologic units (David S. Morgan and Michael D. Dettinger, U.S. Geological Survey, written communication, 1987) : (1) the nearsurface reservoir extending from near land surface to depths of about 200 feet, (2) the principal aquifers extending from depths of about 200 to 1,000 feet, and (3) the deep zone extending from depths of about 1,000 feet down to the underlying consolidated rock.
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Purpose and Scope
A numerical ground-water model was recently developed and calibrated to historical changes in pumpage and water levels, to evaluate the long term consequences of changes in management of the ground-water basin (David S. Morgan and Michael D. Dettinger, U.S. Geological Survey, written communication, 1987) . The model will be useful for appraising the effects of long-term management strategies; however, data existing at the time of calibration were not adequate for calibrating the model to simulate the ground-water system under rapidly changing conditions. Potential changes in water management in the valley include decreased pumpage and increased use of Lake Mead water on a time scale not represented in the calibration of the existing model.
The purpose of this study was to collect detailed water-level records adequate to provide a data base for testing the short-term calibration of the ground-water model and for re-calibrating the model if necessary. The study was funded cooperatively by the Las Vegas Valley Water District and the U.S. Geological Survey. This report is a compilation of water-level data collected at 112 wells at approximately quarterly, weekly, and hourly intervals, and presents hydrographs of water-level fluctuations recorded during the study period.
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U.S. GEOLOGICAL SURVEY SITE DESIGNATIONS Standard Identification System
Sites are identified by the standard Geological Survey identification (ID), which is based on the grid system of latitude and longitude. The ID indicates the geographic location of each site, and provides a unique number for each. The ID consists of 15 digits: The first 6 denote the degrees, minutes, and seconds of latitude; the next 7 denote degrees, minutes, and seconds of longitude; and the last 2 digits (assigned sequentially) identify the sites within a 1-second grid. For example, site 361611115151301 is at 36°16'11" latitude and 115°15'13" longitude, and it is the first site recorded in that 1-second grid.
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Local Identification System
The local site-identification system used in this report is based on an index of hydrographic areas in Nevada (Rush, 1968) and the rectangular subdivision of the public lands referenced to the Mount Diablo base line and meridian. Each site designation consists of four units separated by spaces: The first unit is the hydrographic area number. The second unit is the township, preceded by an N or S to indicate location north or south of the base line. The third unit is the range, preceded by an E to indicate location east of the meridian. The fourth unit consists of the section number and letters designating the quarter section, quarterquarter section, and so on (A, B, C, and D indicate the northeast, northwest, south-west, and southeast quarters, respectively), followed by a number indicating the sequence in which the site was recorded. For example, site 212 S19 E60 27BDC1 is in Las Vegas Valley (hydrographic area 212). It is the first site recorded in the SW 1/4 of the SE 1/4 of the NW 1/4 of section 27, Township 19 South, Range 60 East, Mount Diablo base line and meridian.
PRESENTATION OF DATA Data Collection Networks
Under cooperative agreement, the State of Nevada and the U.S. Geological Survey have made water-level measurements on two networks: one consisting of 42 wells measured annually and another consisting of 41 wells measured quarterly. For this study, both networks were combined and water levels were measured quarterly (see plate 1). Of these wells, 51 represent water levels in the principal aquifer, and 32 represent water levels in the nearsurface reservoir.
An additional 29 wells were selected for measurement on a weekly interval (plate 1). These wells were selected from existing networks and older observation networks that had been measured from 1971 to 1981. Of the wells measured weekly, 21 represent water levels in the principal aquifer, 1 represents water levels in the near-surface reservoir, and 7 represent water levels in the deep zone. Data collected from wells in the weekly and quarterly networks are presented in tables 1 and 2, respectively.
Five of the wells were equipped with hourly water-level recorders to determine how accurately the weekly measurements define the short-term water-level fluctuations. Usable records were obtained at three of the five sites. At the fourth site, the recorder malfunctioned; and at the fifth site, the well went dry after only 3 weeks of recorder operation. Data from the three hourly recorders are presented in hydrographs on plate 2 and in table 3.
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Hydrographs of Water-Level Fluctuations
The hydrographs in figure 1 show water-level fluctuations observed in wells at 18 sites measured on a weekly interval (note that vertical scales are variable to show maximum detail). These hydrographs were selected to give the reader a visual representation of water-level changes throughout the valley during the study period. Most of the data show a sinusoidal trend as water levels declined from April through September, after which most wells began to recover. Water-level declines are greatest near areas of major pumping (plate 1) with the maximum being about 30 feet (figure 1, site 11) near the well field of Las Vegas Valley Water District. Some wells show almost no water-level change (figure 1, site 4) or a declining trend (figure 1, sites 6 and 18). Site 14 (figure 1), a shallow well finished in the near-surface reservoir, shows a rising trend of about 15 feet during the study period. Plate 2 shows water-level fluctuations recorded hourly at sites 11, 13, and 16. The hydrographs on plate 2 correspond to hydrographs of weekly measurements of the same wells shown in figure 1. Hydrographs for sites 11 and 13, near areas of major pumping, show water-level fluctuations missed by weekly measurement. However, the hydrograph for site 16, a well distant from pumping, does not differ significantly from the hydrograph of weekly measurements. Measurement method Measurement method T  T  T  T  T   T  T  T  T  T   T  T  T  T  T   T  T  T  T  T   T  T  T  T  T   T  T  T  T  T   T  T  T  T   T  T  T -31- ..
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